THE normal activity of the small intestine, in which the greater part of the digestion and the whole of the absorption of food take place, is of such fundamental importance to the body as a whole, that we are fortunate in possessing a double line of defence to protect it from unsuitable and improperly prepared food and drink and from infection. The first is the mouth and the second is the stomach. In the mouth food and drink are brought to the body temperature, while chemical irritants are diluted and hard particles are softened by the saliva. Lumps of food are broken up and brought into intimate contact with the saliva by chewing. A man, who is the fortunate owner of good teeth and sufficient leisure to use them, need therefore swallow nothing until its mechanical, chemical and thermal properties have been so
altered that it will cause no irritation when it comes into contact with the delicate mucous membrane of the stomach.
Though the majority of people are provided with a first line of defence which is potentially adequate, comparatively few make sufficiently good use of it. Food is too often bolted without being adequately chewed, with the result that the gastric mucous membrane is daily subjected to mechanical, chemical and thermal irritation. In addition to this, if pyorrhcea alveolaris, tonsillitis or sinusitis is present, infected material is constantly swallowed.
Under these conditions the gastric juice dilutes chemical irritants, and very hot and very cold food and drink are quickly brought to the body temperature. The gastric juice dissolves connective tissues, so that chunks of meat gradually break into fine particles, and it softens, though it does not break up, lumps of unchewed carbohydrate food. Peristalsis in the distal half of the stomach brings the food to the pyloric sphincter, which remains temporarily closed if the food is insufficiently prepared, so that a churning process results which does its inadequate best to perform the functions which the teeth should have carried out. Lastly, the free hydrochloric acid of the gastric juice is a most efficient germicide and rapidly destroys the streptococci swallowed from the mouth, throat and nose, as well as most of the organisms present in contaminated food and drink. Thus, in most, normal individuals the second line of defence proves adequate, even when the, individual does not trouble to use his first line of defence or when the first line is. imperfect. Consequently, with a normal stomach the small intestine is never subjected to thermal irritation, rarely to chemical irritation, and only to mechanical irritation if the bolting of food is exceptionally gross in character, and few, if any, bacteria succeed in passing the antiseptic barrier formed bv the acid gastric juice.
Bennett and Ryle found that 10 per cent. of healthy students had a sufficiently high gastric acidity to deserve the designation of hyperchlorhydria and 10 per cent. had hypochlorhydria or achlorhydria. These variations are constitutional in origin and are examples of the physiological variations from the average which are so frequently found in perfectly normal people. When the stomach is ill-used as a result of deficient activity of the first line of defence, it is unlikely to suffer greatly unless its owner is one of the 10 per cent. in whom less than the average amount of gastric juice is secreted. The diluting, softening and breaking up of chemical and mechanical irritants is deficient, and the mucous membrane consequently becomes more and more damaged, until eventually chronic gastritis develops. The excess of mucus secreted to protect the mucous membrane then forms a thick adherent coating which blocks the mouths of the secreting tubules, so that little or none of the gastric juice reaches the lumen of the stomach. The result is that the hypochlorhydria gives place to achlorhydria.
Bennett and Ryle found that 4 per cent. of healthy students had achlorhydria; in most if not all of these the achlorhydria was due to a constitutional or inborn error of secretion-true achylia gastrica. About 12 per cent. of our patients at New Lodge Clinic have achlorhydria. In at least half of these it is acquired and the result of chronic gastritis, which can be cured by appropriate treatment so that the normal gastric secretion returns.
In achlorhydria, whether due to constitutional achylia gastrica or secondary to chronic gastritis, the absence of gastric juice renders the mucous membrane of the stomach very vulnerable to every kind of irritation, although it is protected to some extent if excessive mucus is secreted. The second line of defence is lost, with the result that the small intestine is irritated in exactly the same way as the stomach, so that duodenitis and enteritis develop in addition to the gastritis. Swallowed bacteria now flourish in the alkaline contents of the stomach and may invade its mucous membrane. Owing to the absence of the acid barrier normally offered by the gastric juice they pass into the duodenum, which therefore becomes infected. My colleague, Dr. F. A. Knott, has shown that the increased alkalinity of the intestinal contents at the same time allows bacteria which are normally confined to the colon, to ascend .the small intestine as far as the duodenum and even the stomach, both of which now frequently contain streptococci from the mouth and colon bacilli from the large intestine.
This infection is the chief, though probably not the only reason why achlorhydria is so frequently associated with various diseases. It is always present in Addison's (so-called "pernicious ") anemia and in subacute combined degeneration of the spinal cord. It is the commonest cause of chronic diarrhea, and an ascending infection of the appendix and gall-bladder accounts for its presence in 33% of cases of chronic appendicitis and 50% of chronic cholecystitis and gall-stones respectively. It is found in about 25% of cases of rheumatoid arthritis, and is more common in subjects of asthma and exophthalmic goitre than in normal people. Achlorhydria is also a very important predisposing cause of intestinal infections, such as typhoid and paratyphoid fever, bacillary and amcebic dysentery, and cholera, and its presence is a constant source of danger to residents in tropical countries.
Pyorrhcea alveolaris and, to a less extent, an inadequate chewing surface, thus play important parts directly in the pathogenesis of chronic gastritis and achlor-Iiydria, and indirectly in that of a large number of secondary diseases. I should now like to draw attention to the glossitis, which William Hunter first described thirty years ago as frequently present in Addison's anemia, and which we now know to be equally common in the associated disease of the nervous system-subacute combined degeneration of the spinal cord. It is very rare in the absence of achlorhydria and may occur with it before any change has taken place in the blood or the nervous system, either or both of which may subsequently develop. I am speaking about it here, because many patients when they have a sore tongue, naturally think that the soreness may be due to their teeth, and their doctors may form the same opinion, whereas it is really the third constituent of that remarkable symptom-complex-Addison's anamia, subacute combined degeneration, Hunterian glossitis-of which achlorhydria is the essential predisposing cause. If dental surgeons become familiar with the appearance of the tongue in this condition, they will, I think, not infrequently have the opportunity of advising patients to have a test-meal and a blood examination, with the result that a rational prophylaxis of these serious diseases may be instituted. In the non-acute stage the tongue is clean and at first sight might be regarded as normal, but closer inspection shows that all the filiform papilla-have disappeared.
The 10 per cent. of people with hyperchlorhydria have such an abundant flow of strong gastric juice that they are better protected from ordinary gastritis than the average individual. Consequently the passage into the blood of bacteria and toxins from infected dental roots and from the ulcerated surface in pyorrhea alveolaris and their excretion by the gastric mucous membrane are of more importance than the swallowing of bacteria, which are rapidly destroyed by the abundant acid present. According to Rosenow it is possible to isolate from the teeth of most patients with gastric and duodenal ulcer, a streptococcus which has a specific affinity for the gastric and duodenal mucous membrane and consequently produces ulcers in the majority of animals inoculated with it. Rosenow's work has received very little confirmation, but there is a good deal of clinical evidence which suggests that dental infection of all kinds is an important factor in the pathogenesis of gastric and duodenal ulcer in individuals predisposed by a constitutional tendency to hyperchlorhydria. I am convinced that the thorough treatment of pyorrhcea alveolaris and the extraction of teeth with infected roots are not only important for the successful treatment of an ulcer, but play a still more important part in the prevention of recurrences after healing has taken place. It should be remembered too that in the usual methods of medical treatment for ulcer the gastric contents are more or less completely neutralized throughout the day. If pyorrhaea is present, swallowed bacteria will have an unusual opportunity of invading the ulcer from the surface and may thus delay its healing. Though it is rarely wise to carry out very radical measures in the early stage of medical treatment, a good deal can be done by careful dental hygiene, to prevent the swallowing of infected material. Any teeth which require extraction should be taken out as soon as all occult blood has disappeared from the stools, whilst the patient is still on a strict diet. Care should be taken to prevent swallowing of blood and infected material; if this cannot be prevented, the stomach should be washed out as soon as possible after the extractions, as otherwise an acute exacerbation of the ulcer may occur. The thorough non-operative treatment of pyorrhcea is best postponed until the patient is convalescent. He should be told to have his teeth attended to regularly every three months, as the tendency to ulcer is constitutional and never disappears.
It is worth mentioning here that there is a great deal of evidence which indicates that cancer of the stomach is never a primary disease, but is always secondary to either chronic gastritis, or less frequently, to chronic gastric ulcer, so that the prevention and treatment of these conditions may be regarded as an indirect method of preventing cancer.
Finally I should like to say a few words about dental sepsis and abdominal operations. Whenever possible an operation on the alimentary tract should be postponed until any pyorrhcea alveolaris which may be present has been at any rate temporarily overcome. The exposure of the peritoneum in an abdominal operation results in reflex inhibition of the motor and secretory functions of the alimentary tract. The result is that temporary achlorhydria is produced, so that oral streptococei are not destroyed when they are swallowed, and the suture line may become infected. This is probably an important cause of those cases of gastro-jejunal ulcer which develop immediately after the performance of gastro-jejunostomy. I hope I have said sufficient to convince you how much you, as dental surgeons, can do by dental treatment and dental prophylaxis, and by educating your patients, to prevent the development of gastric disease and the many disorders in other parts of the body to which it may give rise.
Di8cU88ion.-Mr. J. G. TURNER said that he would like to know what value was placed on the mastication of meat? Were human beings fitted to swallow any mass that would comfortably go down, or was it necessary to masticate? He believed that of all foods, meat needed the least mastication, and it appeared from the paper that the stodgy carbohydrates were those that required the most insalivation. Also, was it possible that bacteria actually passed into the stomach, although at feeding time there might be a normal acid gastric juice, e.g., in a child or adult suffering from adenoids with a large amount of foul, purulent secretion, did the passage into the stomach excite any gastric juice at all, or did it rather tend to inhibit the secretion, and would that open the way to allow bacteria to pass into the small intestine. Dr. Izod Bennett had said that recurrence after operation for duodenal ulcer was largely a matter of dental sepsis, and could be prevented by total extraction of the teeth.
Dr. E. STOLKIND said that in America life assurance companies, in arranging premiums, took into account the number of healthy teeth a person possessed. Every healthy tooth was valued at £200, and the more healthy teeth there were the longer was the expectation of life and the less the premium. Life assurance comrpanies in the United States saw the connection between a healthy mouth and good digestion. Similar conditions obtained in Germany, where the health insurance authorities placed a value on the teeth as necessary for general good health. Apart from that, there was no comparison between the appearance of artificial teeth and natural teeth. There was a popular saying that good mastication was half digestion. Thoroughly masticated food was reduced mechanically to small particles and mixed with saliva which partly digested the starchy food, thus lightening the work of the stomach. Good mastication of hard food cleaned the teeth and tongue. Among the peasants of Russia the cleaning of teeth was unknown, but he had found their teeth as a rule to be of good quality. Their rye bread, raw cabbage and other foods required thorough mastication, and that, in his opinion, played a great part in the good condition of their teeth.
That the mere taking in of food caused a flow of gastric juice was shown by Pavlov. ("Dry food, even seen at a distance, promotes a copious flow of saliva "). Beaumont, Richet, Cade, Latarjet, Bickel, Katznelson, and Carlson had made observations on human beings with gastric fistulw, with or without stricture of the cesophagus, and had confirmed Pavlov's findings.
In large towns people had lost the habit of mastication. They had no time. The food was prepared accordingly and was softened and rendered easy to swallow without mastication. Soft meat, fish, eggs, bananas and cooked fruit were substituted for raw apples, crusty bread and other hard foods, which were also useful in promoting the action of the bowels. Prolonged miiastication, such as advocated by Fletcher and others was, however, superfluous. Thorough mastication carried out by good teeth was helpful in cases of diseased gastro-intestinal tract. Loss of appetite was sometimes associated with bad teeth. Artificial teeth could never replace natural teeth as regards efficiency in mastication. Those who possessed artificial teeth usually had to be careful in the choice of suitable food.
In patients seen in hospital a large proportion of artificial sets were badly made. There had been experiments on a vast scale in both England and America in the wholesale extraction of all the teeth. In this connection he might draw attention to the numbers of people who, after extraction of all their teeth, had resorted for years to the use of their gums. In many cases patients had been unable to use artificial teeth on account of the difficulty in wearing them. In spite of that, those under his observation for the past ten years, both in hospital and in private practice, were free from diseases of the stomach and intestine, thus indicating the adaptability of the human digestive system. He would quote two illustrative cases:
(I) A woman, aged 60. In 1920, before seeing him, she had had all her teeth extracted -though the dentist had found them in good condition-by her doctor's advice, because she had suffered from asthmatic attacks. She had not improved, but had become worse. Under the treatment for asthma, which he (Dr. Stolkind) had prescribed, she became free from attacks. She used her artificial teeth only as an ornament, and removed them for eating purposes.
During the ten years she had been under his observation there had been no symptoms or signs of disease of the digestive system.
(II) A man, aged 58, suffering fronm polycythwmia vera, had been under his (Dr. Stolkind's) observation since 1921. All his teeth, though in good condition, had been removed on the advice of a doctor, who thought that procedure would bring about a cure. Naturally the patient did not improve. For the past ten years he had eaten without teeth, and there had been no digestive trouble.
Theie were thousands of such cases, and they afforded opportunities for a very necessary investigation as to the effect of lack of teeth on the digestive system. So far there was no scientific proof that diseased teeth or absence of teeth produced disease of the digestive system.1 There was no argument, however, in favour of the ruthless extraction of the complete set of teeth such as was still practised in England.
Mr. H. H. KENSHOLE said that he understood Mr. Turner to have asked whether the degree of acidity of the gastric secretion remained constant or whether possibly the acidity was mnost marked at the ingestion of a meal, and during the intervening periods there might be a hypochlorhydria or even achiorhydria, which would permit of the passage of foul infected material from the mouth to the duodenum. There was undoubtedly a variation in the acidity of the secretion, and this led to the consideration of the alkaline and acid tides of the blood during the periods of ingestion and early digestion, and of late digestion and resting state respectively. He (the speaker) wondered, therefore, whether those people who showed hypochlorhydria or achlorhydria had been found to have, clinically, a relative alkalosis of the blood-such patients being said by Broderick to be essentially susceptible to periodontal disease-and. conversely, whether the hyperchlorhydrics had been found to be essentially persons of an acidotic type.
Mr. H. P. BAYLIS said that, with reference to the conditions of hyperchlorhydria and hypochlorhydria which had been described, it would be interesting to know if these were associated with any definite dental clinical picture and if they had any corresponding equivalent in the degree of acidity of the saliva.
Mr. S. A. RIDDETT said he would like to know the frequency with which the dentist might expect to find the complete syndrome (namely achlorhydria, glossitis and Addison's disease) present, among the patients seen in ordinary private practice.
Dr. VENABLES (in reply) said that with regard to the value of mastication of the different articles of food, that of meat was by far the least important. In the examination of vomited material it was rare, if the food had been in the stomach any length of time, to find any residue of meat that could act as an irritant, whereas there would probably be found large quantities of unaltered carbohydrate food. As to the question whether bacteria actually passed through the stomach into the duodenum, the contents of the duodenum were always sterile in people who had plenty of free acid in their stomachs. In his experience there was no dental picture to be associated with achlorhydria, except, of course, in those cases in which pus exuded from the mouth. With regard to the question of dead teeth acting as a focus of infection in cases of duodenal ulcer, extraction had been carried out after evidence that the ulcer had healed. His own experience of vaccines was not encouraging; they had been tried, but he had not been convinced that any material benefit had resulted so far as the ulcer was concerned.
